Although the rapid progress of the global economy and technology has advanced human civilization, it has also caused tremendous damage to the global ecological environment. Therefore, humans are thinking seriously about the environment and its sustainable development. One of the solutions to environmental problems is new energy vehicles. Since the promulgation of the "Energy Saving and New Energy Vehicle Industry Development Plan (2012-2020)" by the General Office of the State Council, the Chinese government has determined a strategy of pure electric driving technology. The electric vehicle market in China has expanded rapidly, making China the largest electric vehicle market in the world. Hence, research on the situation of electric vehicles in China is highly necessary and of reference value for other countries to develop electric vehicles. As a result, it is a critical issue to develop low-carbon, energy-saving, and intelligent electric vehicles to reduce the environmental impact. This paper establishes a theoretical framework based on the theory of planned behavior (TPB), technology acceptance model (TAM) and innovation diffusion theory (IDT), and explores the key factors influencing consumers' purchase of electric vehicles. The results show that: The application of the key factor model constructed in this study to consumers' behavioral intention regarding electric vehicle purchase is acceptable. According to the structural equation modeling (SEM) analysis results, (1) In terms of behavioral intention: Consumers' control over the resources required to purchase electric vehicles has the highest influence on their behavioral intention, while consultation opinions from consumers' surroundings also significantly affect their behavioral intention to purchase electric vehicles. In addition, consumers' environmental awareness and acceptance of technology products will also influence their behavioral intention. (2) In terms of attitude toward behavior: When consumers believe that electric vehicles are more beneficial at the individual, environment or national level, or they believe that the usage of electric vehicles is simpler and more convenient, they will show a more positive attitude towards the purchase of electric vehicles. Consumers consider electric vehicles as forward-looking technology products with similar driving operation and usage cost compared to traditional vehicles. (3) In terms of regulations: The opinions of consumers' family members, friends, colleagues or supervisors do not significantly affect the attitude or behavior of consumers regarding electric vehicle purchase. The key factors influencing consumers' purchase of electric vehicles are not only applicable to the design and development of electric vehicles that better suit consumer demands, but also serve as a theoretical basis for the popularization of electric vehicles, and provide a reference for consumers' choice and purchase. Therefore, the government and relevant manufacturers need to consider increasing the publicity of electric vehicles and launch more attractive battery and charging schemes to attract consumers and promote the sustainable development of the automobile industry.
Introduction

Research Background and Motivation
Although the rapid progress of the global economy and technology has advanced human civilization, it has also caused tremendous damage to the global ecological environment [1] . As the largest oil importer in the world [2] , China urgently needs alternative energy solutions. However, solar energy, hydrogen fuel, and nuclear power are technologically complex and cannot achieve mass production in a short time. Electric energy, as a feasible energy solution at present, can solve the country's dependence on oil resources to a certain extent [3] . One of the important reasons for environmental pollution is the large increase in car ownership and usage [4] . According to statistics from the International Energy Agency (IEA), there are currently about 1 billion vehicles in the world, which consume about 60 million barrels of oil per day (about 70% of total oil production); private vehicles consume an average of about 36 million barrels of oil per day, while emitting 14 million tons of carbon dioxide [5] . Therefore, one of the solutions to environmental problems is to replace traditional vehicles with new energy vehicles [6] . Since the promulgation of the "Energy Saving and New Energy Vehicle Industry Development Plan (2012-2020)" by the General Office of the State Council, the Chinese government has determined a strategy of pure electric driving technology. The electric vehicle market in China has expanded rapidly, making China the largest electric vehicle market in the world [7, 8] . Hence, research on the situation of electric vehicles in China is highly necessary and of reference value for other countries to develop electric vehicles.
From an energy perspective, more abundant energy sources for vehicles will improve the reliability and balance of energy consumption. Coupled with the intelligent development of electric vehicles, traffic status and road usage will be significantly improved [9] . The IEA (2017a) has indicated that, based on vehicle fuel cycle calculations, electric passenger vehicles in Europe in 2015 emitted 50% less carbon dioxide than gasoline vehicles and 40% less carbon dioxide than diesel vehicles. When emissions related to vehicle manufacturing are considered, carbon dioxide emissions are reduced [10] . However, Ellingsen et al. clearly stated that, considering the full life cycle of vehicles (manufacture, usage, and scrap), under the current European electricity production structure, pure electric vehicles can reduce greenhouse gas emissions by about 30% compared to internal combustion engine vehicles. For countries with carbon-intensive power production structures (such as India and China), with the full life cycle of vehicles considered, the reduction may even be greater [11] .
With the dual pressure of resource reduction and environmental changes, electric vehicles will become the mainstream development trend of the future automotive industry. Therefore, it is a critical issue to develop low-carbon, energy-saving, and intelligent electric vehicles to reduce environmental impact. This paper studies consumers' opinions of electric vehicles in an uncertain environment, and analyzes the factors influencing consumers' acceptance of electric vehicles, in order to improve the penetration of electric vehicles into the market and to provide reference suggestions for future researchers.
Research Purpose
When consumers make purchase decisions, they face more alternatives due to information exchange, and the aspects that they value during purchase are also varied [12] . Although the popularity of electric vehicles is increasing, the market ratio of electric vehicles is still very low. Consequently, the key to this study is to investigate how to make consumers better accept electric vehicles, and explore the conditions which influence consumers' acceptance of electric vehicles. Therefore, based on the above research background and motivation, this study aims to investigate the factors influencing consumers' purchase of electric vehicles in order to provide a reference for the design and development of electric vehicles and offer suggestions for companies regarding future consumer purchases of electric vehicles. The main contents of this study are as follows:
1.
We review and discuss related literature, make necessary revisions according to the research results of previous scholars, establish the theoretical framework of factors influencing consumers' purchase of electric vehicles, and propose statistical hypotheses from different dimensions.
2.
We design questionnaires, conduct surveys, analyze the questionnaires' reliability and conduct project analysis, according to the theoretical framework of factors influencing consumers' purchase of electric vehicles.
3.
We establish a structural equation model based on the theoretical framework, conduct confirmatory factor analysis (CFA) on the data collected from the formal questionnaire, and analyze the convergence validity and discriminant validity to verify the applicability of the model. 4 .
We verify the statistical hypotheses across the dimensions using the structural equation model, and identify the key factors influencing consumers' purchase of electric vehicles.
Research Scope and Limitations
According to the energy source, vehicles are divided into traditional internal combustion engines and new energy vehicles. Vehicles that do not rely on gasoline and diesel sources can be referred to as new energy vehicles, including natural gas vehicles (NGV), fuel cell vehicles (FCV), hybrid electric vehicles (HEV) and electric vehicles (EV). However, this study only focuses on private electric vehicles to explore the key factors influencing consumers' purchase of new energy vehicles. As the research scope of this study is China's electric vehicle market, only Chinese consumers were selected as research subjects.
Literature Review
Development of Electric Vehicles
According to statistical data from the IEA (International Energy Agency) in 2018, over 1 million electric vehicles were sold in 2017, which showed a 54% increase from 2016. In addition, after the global sales volume of electric vehicles exceeded 1 million in 2015 and 2 million in 2016, the global stock of electric vehicles in 2017 exceeded 300 million, which showed a 56% increase from 2016, and China ranked first with a 40% share, as shown in Figure 1 [13] .
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Driven by government policies, the electric vehicle market has developed sharply in China since 2011, making China the world's largest electric vehicle market, as shown in Table 1 . The sales volume of electric vehicles keeps growing, but the market share of electric vehicles is still very low. In 2017, the market share of electric vehicles in China was only 2.7% [16] . Table 1 . 2011-2017 sales of EVs (electric vehicles) in China. (Source: [16] ). In addition to government policies, global automakers have also supported the development of the electric vehicle industry with practical actions. By 2018, almost all the major automakers around the world had expressed their ambitions or plans to develop electric vehicles. In February 2017, Daimler AG declared that in the future, the Smart will focus on electric vehicles in the United States and Canada markets. In July 2017, VOLVO declared that it will only produce pure electric vehicles and hybrid electric vehicles from 2019. In 2016, HONDA declared that by 2030, 2/3 of the company's vehicle sales will be electric vehicles. Toyota also declared that it will stop selling diesel vehicles in Europe by the end of 2018 [13] .
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Due to the booming development of the electric vehicle industry, in recent years, researchers in China and abroad have paid more attention to purchase behaviors and intentions related to electric vehicles. In the fourth quarter of 2011, the German RWE Group surveyed 6421 consumers from 12 global auto markets, 502 of whom were from China. Research shows that Chinese consumers will be the second most willing to buy EVs after Indian consumers. The main motivation for 40% of consumers' purchase of electric vehicles is energy conservation and environmental protection. The most significant concern for consumers is vehicle charging [17] . Although government subsidies can stimulate consumers' willingness to buy electric vehicles to some extent, the effect is relatively weak. For consumers with a low annual household income, and a higher awareness of preferential policies and high environmental protection, government subsidies would have a more obvious effect [18] . Consumers attach great importance to price, but also pay attention to interior trims, storage space Sustainability 2019, 11, 3863 5 of 22 and the engine performance of vehicles. In terms of market share, consumers with higher education prefer hybrid vehicles [19] . People from higher social strata and in possession of modern values have a higher willingness to buy electric vehicles. As Ma and Feng said, "Travel demand, environmental awareness, living conditions and purchasing psychology have influences on consumers' purchase intentions due to external environment considerations." [20] .
Theory of Planned Behavior
The Theory of Planned Behavior (TPB) was proposed by Ajzen based on the Theory of Reasoned Action (TRA) [21] , but it differs in that TPB contains the perceived behavioral control dimension (PBC), which is used to explain the limitations of TRA. TRA is based on a relationship between attitude toward behavior (ATB), behavioral intention (BI), and actual behavior [22] . Then, through continuous development and verification, the subjective norm dimension (SN) was added to construct a complete TRA model [23] .
According to TRA and TPB, certain behaviors of individuals are determined by their "behavioral intention", which is simultaneously influenced by the "attitude" and "subjective norm" of individuals regarding a specific behavior. Behavioral intention measures the individual's willingness to engage in a particular behavior [24] , while subjective norm refers to the expected social pressure that an individual receives upon performing a behavior. When the subjective norm is more strongly influenced, it has a greater impact on behavioral intention [23] . Perceived behavioral control measures the expected process control of individuals when participating in a behavior, namely the difficulty experienced when participating in a behavior. This factor reflects the resources and opportunities of individuals to engage in the behavior [21] . Therefore, TPB advocates that in addition to attitude toward behavior and subjective norm, perceived behavioral control also affects behavioral intention, as shown in Figure 3 .
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Ajzen divided perceived behavioral control into two factors: Self-efficacy and facilitating conditions [21] . Bhattacherjee also believed that self-efficacy is an intrinsic factor, facilitating conditions are an external factor [25] . In 2006, Ajzen proposed that perceived behavioral control is similar to self-efficacy in a broad sense [26] . In addition, other scholars regarded perceived behavioral control as a determinant of intention and interpreted it as self-efficacy [27] in their discussion of the health belief model [28] , protection motivation theory [29] , and the health action process approach [30] . However, Ajzen proposed that perceived behavioral control can be interpreted as the definition of facilitating conditions in the model of interpersonal behavior [19] , which differs from earlier research perspectives.
Technology Acceptance Model (TAM)
The Technology Acceptance Model (TAM) was proposed by Davis in 1989, derived from the Theory of Reasoned Action proposed by Ajzen and Fishbein [31] , and aims to assess or interpret the usage behavior of information technology users [32] . Legris et al. showed that the technology acceptance model can roughly explain how external factors influence the internal "attitude", "belief", and "behavioral intention" [33] . Davis proposed dimensions of perceived usefulness (PU) and perceived ease of use (PEU) to explain and predict an individual's acceptance of technology and to analyze the factors influencing an individual's acceptance of new information [32] .
TAM considers perceived usefulness and perceived ease of use as independent variables, while it regards user attitude, behavioral intention, and usage behavior as dependent variables. It advocates that perceived usefulness and perceived ease of use will affect the attitude regarding technology usage, and thus influence the specific behavior. As a means of explaining user attitude and behavioral intention, perceived usefulness and perceived ease of use will also be affected by external variables. The technology acceptance model is shown in Figure 4 .
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Innovation Diffusion Theory (IDT)
The Innovation Diffusion Theory (IDT) was proposed by Rogers in 1983 [34] to predict and explain how users adopt innovations [35] . For consumers and users, new ideas, products, services or experiences are "innovations" [36] . Rogers believed that innovation diffusion consists of innovation, communication channels, social systems, and time, and refers to the members within a social system communicating a certain innovative message to each other over time, through a specific communication process in the system called the "innovative decision-making process" [34, 37] . The process can be divided into the perception, persuasion, decision-making, implementation, and confirmation stages.
In addition, Rogers proposed that the innovation decision-making process will be influenced by the decision-making subject, which means that the individual's or organization's perception of the innovation characteristics greatly affects the acceptance of innovation, including the following five points [30]:
1. Relative Advantage: Refers to the advantages of innovation compared to old products and technology. In addition, the influence of external variables is also discussed in the model. Perceived ease of use is defined as the individual's opinion of the difficulty of using a particular system. Perceived usefulness is defined as the individual's belief in the improvement effects of the new system on work efficiency. Perceived ease of use affects the user's perceived usefulness of new technologies, and the two are positively related.
1.
Relative Advantage: Refers to the advantages of innovation compared to old products and technology.
2.
Compatibility: Refers to the match of the new technology or consumer product experience with previous experience. A higher match means that the new technology or product is more easily accepted [38] .
3.
Complexity: Refers to the difficulty of understanding and using innovation. A higher difficulty means that the innovation is less easily accepted. 
4.
Trialability: Refers to consumers' opportunities to experience or test the effects of innovation through a trial, in order to improve their purchase or acceptance willingness.
5.
Observability: Refers to the possibility of observing the innovation after usage, which contributes to the spread of innovation.
Tornatzky and Klein pointed out in their study that only Relative Advantage, Compatibility, and Complexity are related to innovation [39] . Moore and Benbasat argued that relative advantage is similar to the perceived usefulness in TAM, and that complexity is similar to the perceived ease of use in TAM [40] . Chen et al. also believed that compatibility has a significant positive impact on consumer attitudes toward technology [41] .
Research Structure and Method
Research Structure
Since the electric vehicle is a new type of personal vehicle with green technology, the consumer behavior of buying electric vehicles is regarded as an innovative behavior. Previous theoretical studies on technology acceptance, purchase behavior, and innovation have usually adopted TPB proposed by Ajzen (1985) [21] , TAM proposed by Davis (1989) [32] , and IDT proposed by Rogers (1995) [37] . Based on the literature review, this study integrates the three theories to construct the model. According to TPB, the key factor influencing the actual usage behavior of consumers is the behavioral intention; the purchase intention is influenced by attitude, subjective norm, and perceived behavioral control [21] . In TAM, the two variables influencing attitude are perceived usefulness and perceived ease of use [38] . According to Taylor and Todd [42] , compatibility is also one of the variables affecting attitude. In addition, according to Agarwal and Prasad, personal innovativeness affects an individual's perceptions of information technology innovation [43] . According to Bhattacherjee [25] , consumers form evaluations based on interpersonal influence and external influence, which are regarded as variables that influence the subjective norm. Ajzen proposed that perceived behavioral control is highly similar to self-efficacy, and interpreted self-efficacy as a facilitating condition in the model of interpersonal behavior [26] . Therefore, this study considers that self-efficacy, facilitating condition, and perceived behavioral control are moderately or highly correlated, which will form a higher common factor. This factor is named as self-control ability (SCA) to form a second-order model. Therefore, the research architecture of this study is shown in Figure 5 .
Research Hypothesis
This study proposes several research hypotheses regarding the factors influencing consumers' acceptance of electric vehicles, based on the previous discussion.
Purchase Intention
Purchase intention refers to an individual's tendency to take specific actions and can be measured by the individual's possibilities of taking specific actions. As discussed in Chapters 2 and 3.1, the main factors determining behavioral intentions are classified as attitude toward behavior, subjective norm and self-control ability [26, 42] , all of which are significantly positively correlated with behavioral intention [21] . Therefore, this study hypothesizes that attitude toward behavior, subjective norm, and self-control ability have positive impacts on consumers' behavioral intention regarding electric vehicles. 
Research Hypothesis
Purchase Intention
Purchase intention refers to an individual's tendency to take specific actions and can be measured by the individual's possibilities of taking specific actions. As discussed in Chapters 2 and 3.1, the main factors determining behavioral intentions are classified as attitude toward behavior, subjective norm and self-control ability [26, 42] , all of which are significantly positively correlated with behavioral intention [21] . Therefore, this study hypothesizes that attitude toward behavior, subjective norm, and self-control ability have positive impacts on consumers' behavioral intention regarding electric vehicles.
H1.
Consumers' attitude toward electric vehicles has a significantly positive impact on their purchase intention.
H2. Consumers' subjective norm regarding electric vehicles has a significantly positive impact on their purchase intention.
H3. Consumers' self-control ability regarding electric vehicles has a significantly positive impact on their purchase intention. 
Attitude toward Behavior
Attitude is an individual's inner experience in relation to a behavioral tendency. Tylor and Todd pointed out that relative advantage is positively related to attitude; complexity is negatively related to attitude; and compatibility is positively related to attitude [34, 39, 40, 42] . Specifically, relative advantage has the same meaning as perceived usefulness; complexity has the same meaning as perceived ease of use [34] . According to IDT, attitude toward behavior is deconstructed into four exogenous variables:
1.
Perceived usefulness: Interpreted in this study as consumers' perception of the efficiency of electric vehicle functions.
2.
Perceived ease of use: Interpreted in this study as consumers' ability to learn the operation of electric vehicles and use electric vehicles without too much effort.
3.
Compatibility: Interpreted in this study as the adaptation of consumers to electric vehicles, which means that consumers do not need to adapt themselves to new products (electric vehicles).
4.
Personal innovativeness: Interpreted in this study as consumers' likelihood to accept electric vehicles faster than their friends.
Therefore, this study hypothesizes that perceived usefulness, perceived ease of use, compatibility, and personal innovativeness have positive impacts on consumers' attitude toward behavior.
Hypothesis 4.
Consumers' perceived usefulness of electric vehicles has a significantly positive impact on their attitude toward behavior.
Hypothesis 5.
Consumers' perceived ease of use of electric vehicles has a significantly positive impact on their attitude toward behavior. Hypothesis 6. Consumers' compatibility regarding electric vehicles has a significantly positive impact on their attitude toward behavior.
Hypothesis 7.
Consumers' personal innovativeness regarding electric vehicles has a significantly positive impact on their attitude toward behavior.
Subjective Norm
Subjective norm refers to the positive or negative evaluation from external society or a reference group that an individual receives upon adopting a particular behavior [44] . Different researchers have different interpretations of subjective norm. Specifically, Tylor and Todd deconstructed it as peer influence and superior influence [42] [23, 48, 49] ; Bhattacherjee deconstructed it as interpersonal influence and external influence [25] . Based on the research content, this study deconstructs subjective norm into two exogenous variables: Interpersonal influence and external influence:
1.
Interpersonal influence: Interpreted as the impact of the groups with which consumers have frequent interactions, including parents, family, friends and supervisors, on their purchase of electric vehicles in this study.
2.
External influence: Interpreted as the impact of mass media, expert opinions and other non-interpersonal information on consumers' purchase of electric vehicles in this study.
Therefore, this study hypothesizes that interpersonal influence and external influence have positive impacts on consumers' subjective norm.
Hypothesis 8.
Interpersonal influence has a significantly positive impact on consumers' subjective norm.
Hypothesis 9.
External influence has a significantly positive impact on consumers' subjective norm.
Definition and Measure of Variables
This study divides the theoretical framework of the factors influencing consumers' intention of purchasing electric vehicles into first-order dimensions (perceived usefulness, perceived ease of use, compatibility, personal innovativeness, interpersonal influence, external influence, attitude toward behavior, subjective norm, self-control ability, and behavioral intention) and three second-order dimensions (self-efficacy, facilitating conditions, and perceived behavioral control). The operational definitions of variables and the reference scales are shown in Table 2 . Table 2 . Operational definitions of variables and reference scales.
Attribute
Research Variable Operability Definition Reference Scale
First-order
Perceived Usefulness
Consumers' perception of the efficiency of electric vehicle functions.
Davis, Bagozzi and Warshaw (1989); Taylor and Todd (1995) [32, 42] Perceived ease of use Consumers' ability to learn the operation of electric vehicles and use electric vehicles without too much efforts Davis, Bagozzi and Warshaw (1989); Taylor and Todd (1995) [32, 42] 
Compatibility
Consumers do not need to adapt themselves to electric vehicles
Taylor and Todd (1995) [42] Personal Innovativeness Consumers' acceptance of electric vehicles Bommer and Jalajas (1999) [50] Interpersonal Influence
The impact of the groups with which consumers have frequent interactions, including parents, family, friends and supervisors, on their purchase of electric vehicles Bhattacherjee (2000) [25] External Influence 
Perceived Behavioral Control
Consumers' control over the opportunities and resources required for the purchase of electric vehicles Ajzen (1985) ; Taylor and Todd (1995) [21, 42] 
Research Results and Discussion
Analysis of Pre-Test Questionnaire
A Likert 7-point scale was adopted for the pre-test questionnaire, with response choices ranging from 1 (strongly disagree) to 7 (strongly agree). The pre-test was conducted between 3 and 10 April 2019. One hundred twenty questionnaires were distributed and 114 questionnaires were collected. To make the research results more accurate, a reliability analysis and a project analysis were conducted on the pre-test questionnaire to remove unstable questions and to establish the reliability and distinguishability of the questions.
In this study, Cronbach's α was used to measure the consistency between the questionnaire respondents and dimensions, in order to evaluate the reliability of the scale. As the SCA dimension is composed of PBC, SE and FC, the corresponding question was formed by three second-order dimensions. Then, the distinguishability of the questions was evaluated using project analysis. As shown in Table 3 , the Cronbach's α of each dimension is greater than 0.7, which indicates that all the dimensions are highly reliable. However, after AT3 is removed, the Cronbach's α is 0.824, which is higher than the Cronbach's α of the associated dimension, 0.813. In addition, the correlation coefficient of the total score of AT3 is lower than the standard, 0.6, and the results of a t test on the independent sample of remaining questions are significant. Therefore, AT3 was removed in subsequent distributions of formal questionnaires. 
Descriptive Analysis of Questionnaire
The questionnaires in this study were distributed online to individuals living in coastal areas as that is where the majority of electric vehicles in mainland China are. Through the questionnaire promotion system and personal social networking software, we investigated consumers' interest and understanding of electric vehicles. Formal questionnaires were then sent out to consumers interested in electric cars. The communication explained the purposes of the study and its significance. A total of 320 questionnaires were distributed from 13 to 28 April, and 300 valid questionnaires were collected, for a response rate of 93.75%. The socioeconomic data of those submitted valid questionnaires were analyzed (gender, marital status, age, monthly income, education level, and occupation). The results are reported in Table 4 . 
Measurement Model
Convergent Validity
This study followed the two-step approach of Structural Equation Modeling (SEM) proposed by Anderson and Gerbing [51] to estimate the measurement and structural model. The first step examined the construct reliability and validity of the measurement model using Confirmatory Factor Analysis (CFA), and the second step checked the path effects and their significance in the structural model. The measurement model was assessed using the maximum likelihood estimation (MLE) in terms of factor loadings, reliability of measurement, convergent validity, and discriminant validity. Table 5 reports a summary of unstandardized factor loadings, standardized factor loadings, standard errors, significance tests, square multiple correlations, composite reliability, and average variance extracted (AVE). Three indexes for assessing the convergent validity of the measurement items proposed by Fornell and Larcker (1981) are: (a) The item reliability of each measure or square multiple correlation, (b) the composite reliability of each construct, and (c) the average variance extracted [52] . Composite reliability refers to the internal consistency in reliability of all indicators in a construct. As shown in Table 5 , each standardized factor loading is between 0.868 and 0.966, falling into a reasonable range. This demonstrates that all questions have convergent validity. The composite reliabilities of the constructs range from 0.934 to 0.969, exceeding the value of 0.7 recommended by Nunnally and Bernstein [53] , indicating that all constructs have internal consistency. Lastly, the average variance extracted (AVE) values range from 0.818 to 0.847, exceeding the 0.5 value suggested by Hair, Anderson, Tatham, and Black and Fornell and Larcker, showing that all constructs have adequate convergent validity [52, 54] .
Second-Order Confirmatory Factor Analysis
It is common to present a second-order latent factor model in a research study. A second-order construct is defined as a situation where several first-order latent factors are affected by a higher-level common factor. The higher-order factor does not have any observed variables. The second-order factor directly connects to the first-order factors, and each first-order factor links to its observed variables.
The second-order model, like the first-order model, must be evaluated by confirmatory factor analysis. In SEM, it is unusual to find a three-order or four-order construct in the proposed model.
Chin argued that there are two concerns when using a second-order construct in the proposed model. The first is whether the proposed model has a common factor that can explain the variation of all first-order factors. The second is whether the second-order factor directly links to the first-order factors and relates to the other factors in the conceptual model [55] .
The confirmatory factor analysis of the second-order model is similar to that of the first-order model. The reliability and validity of the first-order factors should be confirmed before the evaluation of the second-order factor model. The factor loading between the second-order factor and first-order factors should be 0.7 or above. As shown in Table 6 , the reliability and validity of all constructs in the present study meet the level recommended by Fornell and Larcker [52, 55] . 
Discriminant Validity
For the discriminant validity, the square root of the average variance extracted (AVE) of a given construct is compared with the correlations between the construct and the other constructs [52] . If the square root of the AVE of a construct is greater than the off-diagonal elements in the corresponding rows and columns, this implies that the indicators are more closely related to this particular construct than to the others.
As shown in Table 7 , the bold numbers in the diagonal direction represent the square roots of the AVEs. Since all of the numbers in the diagonal direction are greater than the off-diagonal numbers, discriminant validity appears to be satisfactory for all constructs. 
Structural Model Analysis
By using the maximum likelihood method, this study performed structural model testing to estimate the hypothesized relationships of the proposed model. Model fit indicators determine the degree to which the sample data fit the structural equation model. Kline [56] and Schumacker and Lomax [57] recommended a variety of criteria to determine the model fit of a structural model. Jackson, Gillaspy Jr, and Purc-Stephenson [58] reviewed and compared 194 confirmatory factor analysis (CFA) studies published in American Psychological Association journals from 1998 to 2006. They suggested that the most commonly used model fit reporting guidelines are χ 2 , df, χ 2 /df ratio, GFI, AGFI, RMSEA, SRMR, CFI, and TLI(NNFI). Table 8 presents several model fit indicators as well as the recommended thresholds. Except for χ 2 , all model fit indicators exceed the recommended levels [57] . Because χ 2 is very sensitive to a large sample, the ratio of χ 2 to its degree of freedom was computed, and the ideal ratio should be below three for a good model fit. Hu and Bentler [59] suggested that instead of evaluating each index independently, more strict combination rules should be applied to model fit indices to control type I errors. The model fit indicators, as shown in Table 8 , satisfy both the independent level of recommended fits and the combination rule. Thus, the proposed model has a good fit. Table 9 shows the results of path coefficients. PU (b = 0.208, p = 0.005), PEU (b = 0.179, p = 0.005), and C (b = 0.166, p = 0.014) significantly impact ATB. EI (b = 0.599, p < 0.001) significantly impacts SN. ATB (b = 0.145, p = 0.022), SN (b = 0.160, p = 0.022), and SCA (b = 0.730, p < 0.001) significantly impact BI. The results support the research question regarding the validity of the research model. We find that 24.9% of ATB can be explained by PU, PEU, C, and PI constructs; 35.4% of SN can be explained by II and EI constructs; 38.7% of BI can be explained by ATB, SN, and SCA constructs. 
Path Analysis
Hypothesis Explanation
The purpose of this study is to establish a theoretical framework of the factors influencing consumers' intention to purchase electric vehicles, then to identify the key factors influencing behavioral intention through a structural equation model, to draw conclusions, and to provide reference design recommendations for subsequent new energy automakers All of the hypotheses were significant except H7 and H8. Figure 6 shows the significant relationships between variables in the structural model. 
The purpose of this study is to establish a theoretical framework of the factors influencing consumers' intention to purchase electric vehicles, then to identify the key factors influencing behavioral intention through a structural equation model, to draw conclusions, and to provide reference design recommendations for subsequent new energy automakers All of the hypotheses were significant except H7 and H8. Figure 6 shows the significant relationships between variables in the structural model. Following the verification of the structural equation model and test results, the verification results of the hypotheses in this study are summarized in Table 10 . Table 10 . Verification results of hypotheses.
Hypothesis
Content Result H1
Valid
H2
Consumers' subjective norm regarding electric vehicles has a significantly Valid Following the verification of the structural equation model and test results, the verification results of the hypotheses in this study are summarized in Table 10 . Table 10 . Verification results of hypotheses.
Hypothesis Content Result
Hypothesis 1 (H1)
Valid
Hypothesis 2 (H2)
Consumers' subjective norm regarding electric vehicles has a significantly positive impact on their purchase intention.
Valid
Hypothesis 3 (H3)
Consumers' self-control ability regarding electric vehicles has a significantly positive impact on their purchase intention.
Valid
Hypothesis 4 (H4)
Consumers' perceived usefulness of electric vehicles has a significantly positive impact on their attitude toward behavior. From the analysis on the questionnaire survey in this study, the relationship of behavior intention of electric vehicles renting provides supports to 7 of the 9 hypotheses and has no significantly positive impact on 2 hypotheses. With this, H1 can be validated, suggesting that consumers' attitude on EV has a significantly positive impact on purchasing intention. H2 can also be validated, indicating that the subject norm of consumers on EV has a significantly positive impact on purchasing intention. H3 is valid as well, which means that the self-control ability of consumers on EV has a significantly positive impact on purchasing intention. H4 can be validated, indicating that the perceived usefulness by the consumers on EV has a significantly positive impact on their attitude toward behavior. H5 is valid, which implies that the perceived ease of use of EV held by the consumers has a significantly positive impact on their attitude toward behavior. H6 can also be validated, which means the compatibility of EV has a significantly positive impact on their attitude toward behavior. H7 is not valid, indicating that the personal innovativeness of EV has no positive impact on their attitude toward behavior. H8 is invalid, which suggests that the consumers' interpersonal influence does not positively influence their subject norm. On the contrary, H9 is valid, suggesting that external influence has a significantly positive impact on their subject norms. Figure 6 shows that, among all the key influential factors, the ability of self-control has the largest weight, indicating that consumers value the basic knowledge and preferential policies when purchasing EV. Manufacturers should take this factor into full consideration. External influence is another factor that the consumers value, revealing that consumers would take mass media reports and expert suggestions into consideration when purchasing EV. Manufacturers should take this factor into consideration as well.
Conclusions and Suggestions
The theoretical model used in this study is based on three theories-TPB, TAM, and IDT. The purpose of this study was to establish a theoretical framework of the factors influencing consumers' intention of purchasing electric vehicles, then to identify the key factors influencing behavioral intention through a structural equation model, to draw conclusions and to provide reference design recommendations for subsequent new energy automakers with relation to future consumers' choices and purchases.
Conclusions
Taking the dimensions of previous theories as the basis for our hypotheses, this study considered: (1) Perceived usefulness, perceived ease of use, compatibility and personal innovativeness as the sources of attitude toward behavior; (2) interpersonal influence and external influence as the sources of subjective norm; and (3) perceived behavioral control, self-efficacy, and facilitating conditions as similar dimensions. Consequently, we formed a new facet dimension which was named self-control ability. Finally, we considered attitude toward behavior, subjective norm, and self-control ability as the influencing sources of behavioral intention. Through the influence analysis conducted in this study, it was found that most of the dimensions have an impact on consumers' behavioral intention of purchasing electric vehicles. Regarding the applicability indicators, apart from χ 2 , the others, namely, df, χ 2 /df, GFI, AGFI, RMSEA, SRMR, CFI, and TLI (NNFI), all met the ideal standards. Therefore, the application of the key influencing factor model constructed in this study to explain consumers' behavioral intention of purchasing electric vehicles is acceptable.
According to the SEM analysis results, attitude toward behavior, subjective norm and self-control ability have significantly positive impacts on behavioral intentions. Specifically, self-control ability is the most influential, followed by subjective norm and attitude toward behavior, which indicates that consumers' control over the resources required to purchase electric vehicles has the highest impact on behavioral intention. In addition, the opinions heard by consumers from their surroundings also have a great impact on consumers' intention to purchase electric vehicles. In addition, consumer's environmental awareness and their acceptance of technology products are also factors that affect their behavioral intention.
According to the SEM analysis results, perceived usefulness, perceived ease of use, and compatibility have significantly positive impacts on attitude toward behavior. Specifically, perceived usefulness is the most influential, followed by perceived ease of use and compatibility, which indicates that when consumers believe that electric vehicles are more beneficial at the individual, environmental or national level, or they believe that it is easier and more convenient to use electric vehicles, they have a more positive attitude toward the purchase of electric vehicles. In addition, consumers think that electric vehicles are forward-looking technology products with similar driving operation and usage cost to traditional vehicles. These opinions and factors have positive relationships with consumers' attitudes to purchasing electric vehicles. In contrast, personal innovativeness has a negative impact, which shows that when consumers think they have no better understanding of electric vehicles than others around them, they will not prioritize electric vehicles. Besides, their interest in electric vehicles is also almost equal to that of traditional vehicles.
According to the SEM analysis results, interpersonal influence negatively affects the subjective norm of consumers, which implies that the opinions of family, friends, colleagues or supervisors will not affect their attitude or behavior regarding electric vehicle purchase. External influence positively affects the subjective norm of consumers, which implies that compared with the opinions of surrounding people, consumers are more convinced by objective information, expert opinions, and government policy support.
Seven among nine of the key factors are valid and may impact the consumers' EV purchasing intention at varying weights. Self-control ability and external influence have the highest weights, which suggests that consumers attach the greatest attention on these two factors. EVs have become a part of a globally emerging industry, setting up a new development trend for the automobile industry. The important position that EVs hold makes it important for customers to gradually accept and embrace the new trend. However, consumers often hold conservative attitudes toward innovative products due to the lack of the relevant knowledge source, which means that they would not purchase such products until these uncertainties are removed. Manufacturers should take attractive measures to meet the needs of consumers so as to promote the popularization of EVs in the future.
Managerial Implications
1.
It can be seen from the above conclusions that consumers believe that electric vehicles have a positive impact on environmental protection and consumers believe in objective information. At present, the promotion methods of electric vehicle manufacturers are mainly through network information, which is easily ignored. It is suggested that EV manufacturers advocate the theme of environmental protection and green life to increase consumers' cognition and preference for EV.
2.
Consumers think that there is no obvious difference between the operation mode of EV and that of traditional vehicles. However, as a new type of green technology product, electric vehicles have an optimized driving operation compared with traditional vehicles, and are injected with innovative and technological functions such as voice systems, automatic parking systems, etc. Therefore, it is suggested that EV manufacturers increase consumers' opportunities to experience electric vehicles in person, so as to change consumers' cognition, expand the scope of influence of electric vehicles and enhance consumers' understanding of electric vehicles.
3.
Consumers believe that the number of charging piles for electric vehicles will affect their purchase intention. Therefore, it is suggested that the government conduct a pilot layout of charging piles in major cities as a model, and then attract investment from relevant manufacturers through subsidies, in order to relieve the difficulty of charging electric vehicles.
4.
Consumers believe that the price and life of batteries will affect their purchase intention. Therefore, it is suggested that electric vehicle manufacturers should adopt better battery service strategies such as battery leasing, while strengthening the development of battery technology. Manufacturers can introduce the concept of an automobile recycling economy, including automobile disassembly and power battery recycling, aimed at reducing the cost of batteries through the recycling, disassembly and reuse of waste and scrap automobiles and their components to promote the sustainable and healthy development of the automobile industry.
